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ABSTRACT

In this study, the effectiveness of secondary education teachers' interpersonal behaviour is
investigated by analysing data from 2 samples: a study on 45 Physics teachers and their 3rd-year
classes and a study on 32 English as a Foreign Language (EFl.) teachers and their 3rd-year
classes. Teacher interpersonal behaviour was studied by means of students' perceptions of this
behaviour, collected with the Questionnaire on Teacher Interaction (QTI). These perceptions
include 2 important dimensions: Influence and Proximity. Results of multilevel analyses with
various covariates indicated that Influence and Proximity were positively related to both cog-
nitive and affective outcomes. Interpersonal behaviour explained up to more than half of the
variance in student outcomes at the teacher-class level. The outcomes suggest that interpersonal
behaviour as perceived by students may be an important variable for educational effectiveness
researchers.

INTRODUCTION

Since its start, the domain of educational effectiveness research has studied the
link between teaching and the outcomes of students. This interest in the effects
of teacher behaviour resulted in the development of a new subdomain:
instructional effectiveness (Creemers & Reezigt, 1996). Research on educa-
tional and instructional effectiveness has shown that between 7 and 15% of the
variance in student outcomes is related to differences between schools,
teachers, and classes. Most of this percentage is due to differences between
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teachers (Reynolds, 1995). Teacher behaviours that have been found to relate
to student outcomes are, for instance, clarity, feedback, classroom manage-
ment, and communication of teacher expectations (Creemers, 1994). The
domain of effectiveness research has been particularly important for its
statistical and methodological contributions: By employing multilevel analysis
techniques and including many covariates in analyses, effects of teaching
could be estimated very precisely (Seheerens & Bosker, 1997).

The present study tries to add to the current knowledge base on educational
effectiveness by linking concepts, methods, and instruments from the domain
of research on teaching and leaming environments research to models and
analysis techniques from the educational effectiveness domain.

An important characteristic of our study is the use of student ratings to
measure teacher behaviour. Until recently, educational effectiveness research
mainly focussed on observable behaviours of teachers (Lowyck, 1994). During
the last decade, researchers have started to use teacher and student ques-
tionnaires to measure teachers' and students' perceptions of teacher behav-
iour. In at least six publications that appeared in the joumal of School

Effectiveness and School Improvement between 1995 and 2002 that included
teacher behaviour in their design, student or teacher questionnaires were used
(e.g., d'Agostino, 2000; Kyriakides, Gagatsis, & Campbell, 2000; Luyten
ife De Jong, 1998; Sandal, Wold, & Bronis, 1999; Van Damme, De Fraine,
Van Landeghem, Opdenakker, & Ongenha, 2002; Van de Grift, Houtveen,
& Vermeulen, 1997). Several arguments can be provided for the (additional)
use of student perceptions. First, psychologically oriented research has shown
that the effect teachers have on students is determined by the students'
psychological response to what the teacher does (Doyle, 1979; Shuell,
1996; Shulman, 1986), rather than by anything else. According to Shuell
(1996), the way in which leamers perceive, interpret, and process information
in the instmctional situation (including content and social processes) is cmcial
in determining what the student will leam. Second, student perceptions are
cheap and efficient to gather. A third argument is that the experience of
students with the behaviour of a certain teacher is often based on a large
amount of lessons (Den Brok, 2001; Fraser, 1998). Therefore, student per-
ceptions can account for the history characteristic of the classroom context
(e.g., Doyle, 1986; Shuell, 1996). Fourth, student perceptions often consist of
the composite judgement of all the students in a class. Therefore, student
perceptions that have been averaged over a class are only marginally subject to
mood swings, personal preferences, and other personal or situational factors
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(Den Brok, 2001). Last, students have an advantage in judging classroom
environments because they have encountered many different situations and
contexts, which may help to describe a differentiated picture (Wubbels &
Brekelmans, 1998). In this article, perception data are analysed from 3rd-year
students in secondary education (14-15 years of age). It has been shown that
secondary education students, as well as students at the end of primary
education, are able to provide ratings of teacher behaviour that are sufficiently
stable, reliable, valid, and predictive for teacher evaluation and research
purposes (Driscoll, Peterson, Crow, & Larson, 1985; Mak, 2001; Peterson &
Stevens, 1988; Scriven, 1994; Taba, Tylor, & Smith, 1998).

The domain of classroom environment research (e.g., Fraser, 1994, 1998),
which found its origin in early instmctional effectiveness studies and studies
on the interaction between person and environment (Moos, 1979; Murray,
1938; Walberg, 1979), has largely used student perceptions to study
teaching. From this domain, much has been Ieamed about the variety of
teaching in terms of student and teacher perceptions (Levy, Den Brok,
Wubbels, & Brekelmans, 2003). Within this specific field, researchers have
also been able to find consistent relationships between teaching and student
outcomes (Brekelmans, Wubbels, & Den Brok, 2002; Den Brok, 2001).
However, leaming environments research has been criticised for the meth-
odology used to study teaching: It hardly included covariates or employed
multilevel analysis (Fraser, 1998), resulting in overestimation of teacher
effects. It is believed that by combining insight from both domains, research
on the relationship between teacher behaviour and student outcomes may
take new directions and that additional arguments may be found to
strengthen discussions on the importance of teaching within each particular
domain.

Another specific feature of our study is the theoretical framework used
to conceptualise teaching. We believe that individuals in the classroom
environment and what they leam are influenced by a variety of (interpersonal,
emotional, cultural) factors in addition to the cognitive factors associated with
classroom leaming (e.g., Shuell, 1996). In this context, the teacher is one of
the elements contributing to the opportunities for pupils to leam. Teaching can
be studied in terms of various different perspectives, such as a subject-content

perspective that analyses teaching from the specific situation of the subject
matter, a leaming activities perspective that describes teaching in terms of the
way the teacher elicits leaming activities with pupils, an interpersonal

perspective that describes teaching in terms of the relationship between
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teacher and pupils, a moral perspective describing teaching in terms of the
values a teacher is communicating to pupils, and an organisational perspec-

tive focusing on the teacher as a member of the school organisation (e.g.,
Brekelmans, Sleegers, & Fraser, 2000). In this study, we focus on the
interpersonal perspective on teaching, which means that teacher behaviour is
described and measured in terms of the teacher-student relationship. As such,
our study adds to the existing knowledge base, because it investigates
associations between leaming outcomes and classroom management behav-
iours from a relational viewpoint (e.g.. Van Damme et al., 2002), in addition
to methodical issues or behaviours, such as grouping procedures and class-
room organisation (e.g., Brophy & Good, 1986; Creemers, 1994; Lee, 1995).

In the present study, the effectiveness of secondary school teachers'
behaviour is investigated by analysing data from two separate research efforts:
a study on 45 Physics teachers and their 3rd-year classes (Brekelmans,
Wubbels, & Creton, 1990) and a study on 32 English as a Foreign Language
(EFL) teachers and their 3rd-year classes (Den Brok, 2001). Both datasets
used include cognitive as well as affective (subject-specific motivation)
student outcomes. The Physics teachers' dataset was gathered some time ago,
but that probably does not mean that it is outdated: A more recent study with a
similar sample showed that their interpersonal behaviour had hardly changed
over the past 10 years (Wubbels & Brekelmans, 1997). This may suggest that
any conclusions drawn from the Physics dataset are probably still valid.

By investigating the relationship between teacher behaviour and two
different outcome measures for two different datasets, the study also adds to
two other discussions within the domain of effectiveness research. First, in the
past, effectiveness research was criticised for its exclusive focus on cognitive
leaming outcomes (Creemers & Seheerens, 1994; Seheerens, 1993). Recent
studies have employed multiple student outcomes, as does the present study
by including both cognitive and affective leaming outcomes. Second, the
number of effectiveness studies investigating the subject of (modem) foreign
languages is rather small. Some of these studies have indicated lower amounts
of variance in student outcomes for the languages than for other subjects - like
Mathematics or Physics - and, subsequently, lower amounts of variance to be
explained at the class or teacher level (Grisay, 1996; Hill & Rowe, 1996;
Luyten, 1994; Mandeville & Anderson, 1987; Seheerens & Creemers, 1996;
Willms & Raudenbush, 1989). Luyten (1998) reviewed studies on stability of
effectiveness across subjects in primary and secondary education. Outcomes
of his review indicate that not many studies have included language teaching.
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either first or second language (a similar conclusion is drawn by Seheerens
& Creemers, 1996, for the Netherlands). By including datasets from two
subjects, one of which is a second language, the study tries to expand the
discussion on teacher effects across different subjects.

The next section starts with a description of the model used to study teacher
behaviour from an interpersonal perspective. Next, research is discussed that
has investigated the relationship between teacher behaviour - in terms of this
model - and student outcomes. This discussion includes strengths and weak-
nesses of these investigations. After a presentation of the research questions,
outcomes of multilevel analyses on two datasets are discussed, one dataset of
EFL teachers and one dataset of Physics teachers.

INTERPERSONAL TEACHER BEHAVIOUR

In our conceptualisation of the interpersonal perspective on teaching, some
concepts of the so-called systems approach to communication (Watzlawick,
Beavin, & Jackson, 1967) are important. In line with the systems approach
to communication, we conceive classroom groups as ongoing systems. For
ongoing systems a certain stability is important for their continued existence.
When students meet a teacher in a new class, they will be relatively open
to any impression the teacher can make. Relatively, because the context of
the classroom will raise certain (stereotypical) expectations for the role of the
teacher. After the first lesson, the students will have tentative ideas about
the pattem of relationship with this particular teacher, based on experiences
during the first lesson. The second lesson the teacher may behave differently
and students may consequently adjust their ideas about the teacher. After a
few lessons in a new class, tentative ideas about the teacher will have
stabilised and students can tell what kind of teacher someone "is". This
stability of perceptions equally applies to the teacher's ideas about the
students. Once the tone is set, it is difficult to modify. Both students and
teachers resist against changes (see also Blumenfeld & Meece, 1985; Doyle,
1986). To describe these kinds of processes, the systems approach to
communication distinguishes different levels of communication. The lowest
level consists of messages, one question, assignment, response, gesture, et
cetera. The intermediate level is that of interactions, chains of several
messages. When the interactions show recurrent pattems and some form of
regularity, one has arrived at the pattem level. It is this pattem level that is
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important in describing the rather stable interpersonal relationships that

determine the working atmosphere of classrooms. We will focus on this last

level.

In the systems approach to communication, the focus is on the effect of

communication on the persons involved (pragmatic aspect). This pragmatic

orientation is characterised in our conceptualisation of the interpersonal

perspective by means of focus on the perception of students of their teacher's

behaviour.

To be able to describe the perceptions students have of the behaviour of

their teacher, Wubbels, Creton, and Hooymayers (1985; see Wubbels & Levy,

1993) developed a model. They applied a general model for interpersonal

relationships designed by Leary (1957) to the context of education. The Leary

model has been extensively investigated in clinical psychology and psy-

chotherapeutic settings (Strack, 1996). It has proven to be a rather complete

model to describe interpersonal relationships (see e.g., Foa, 1961; Lonner,

1980). In the Leary model, two dimensions are important. Leary called them

the Dominance-Submission axis and the Hostility-Affection axis. Whereas

the two dimensions have occasionally been given other names - Brown

(1965) used Status and Solidarity, Dunkin and Biddle (1974) Warmth and

Directivity - they have generally been accepted as universal descriptors of

human interaction. The two dimensions have also been easily transferred to

education. Slater (1962) used them to describe pedagogical relationships, and

Dunkin and Biddle (1974) demonstrated their importance in teachers' efforts

to infiuence classroom events.

Adapting the Leary Model to the context of education, Wubbels et al. (1985)

used the two dimensions, which they called Influence (Dominance-Submission)

and Proximity (Opposition-Cooperation) to stmcture the perception of eight

behaviour segments: leadership, helpful/friendly behaviour, understanding

behaviour, giving students freedom, uncertain, dissatisfied, admonishing, and

strict behaviour. Figure 1 is a graphic representation of the model of Wubbels

et al. (1985), the Model for Interpersonal Teacher Behaviour.

The Model for Interpersonal Teacher Behaviour (see Fig. 1), as well as

the Leary model, are special models because of their statistical properties,

and are theoretically linked to a particular branch of models called

circumplex models (e.g., Blackbum & Renwick, 1996; Fabrigar, Visser, &

Browne, 1997; Gaines et al., 1997; Gurtman & Pincus, 2000). Circumplex

models assume that the eight interpersonal sectors can be represented by

two, independent dimensions (Influence and Proximity), are ordered with



INTERPERSONAL TEACHER BEHAVIOUR AND STUDENT OUTCOMES 413

INFLUENCE
DO strict leadership DC

OD admonishing

OS dissatisfied

helpful / friendiy CD

PROXIMITY

understanding CS

SO uncertain ' student freedom SC

Fig. 1. The Model for Interpersonal Teacher Behaviour.

equal distances to each other on a circular structure, and maintain equal
distances to the middle of the circle.

The sections are labelled DC, CD, et cetera, according to their position in
the co-ordinate system. For example, the two sectors leadership and helpful/

friendly are both characterised by Dominance and Cooperation. In the DC
sector, the Dominance aspect prevails over the Cooperation aspect. A teacher
displaying DC behaviour might be seen by students as enthusiastic, a good
leader, and the like. The adjacent CD sector includes behaviours of a more
cooperative and less dominant type; the teacher might be seen as helpful,
friendly, considerate.

REVIEW OF RESEARCH ON INTERPERSONAL

BEHAVIOUR AND STUDENT OUTCOMES

Classroom environment and effectiveness studies that have included inter-
personal teacher behaviour usually indicate a strong and positive association
between perceptions of Influence and Proximity or their related (sub)sectors
and cognitive student outcomes. In the study by Brekelmans et al. (1990) for
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example, student perceptions of teacher Influence were related to cognitive
outcomes. The higher a teacher was perceived on the Influence dimension, the
higher the outcomes of students were on a Physics test. In their study, teacher
Influence was the most important variable at the class level; other variables
included at the class level were curricular material, the number of lessons per
week, class size, type of education, and percentage of boys in the class. Other
studies found positive correlations or regression coefficients for the leader-
ship sector and cognitive student outcomes (Goh, 1994; Henderson, 1995).
However, the effects found in these studies were probably overestimated,
because they were not corrected for the influence of other covariates and
because the nested structure of the data in these studies was not taken into
account.

Similar relationships have also been found for the Proximity dimension
and Proximity related sectors such as helpful/friendly and understanding, and
to a lesser degree student responsibility/freedom (Evans, 1998; Goh, 1994;
Henderson, 1995). The more teachers were perceived as co-operative, the
higher students' scores on cognitive tests. As was the case with the Influence
dimension, the effects of Proximity in these studies may have been over-
estimated due to methods of analyses used and the absence of covariates.
However, relationships between Proximity and cognitive outcomes are not
always straightforward. Sometimes it can only be proven that opposition, or
uncertainty, dissatisfaction, and admonishing behaviour lead to lower per-
formance, but not that leadership, friendliness, and understanding behaviour
lead to higher performance (Rawnsley, 1997). In still other cases, the re-
lationship between Proximity/Immediacy and cognitive outcomes is not
linear but curvilinear (i.e., lower perceptions of proximity lead to lower
outcomes, but intermediate and higher values lead to higher performance
until a certain ceiling of optimal Proximity has been reached). If report card
grades have been used as outcome measures, relationships with interpersonal
behaviour are inconclusive (Levy, Wubbels, & Brekelmans, 1992; Van
Amelsvoort, 1999). No relationship between student perceptions of teacher
Proximity and Influence and their report card grades was found in these
studies.

Studies investigating associations between the teacher-student relation-
ship and affective outcomes, display a much more consistent pattem than
studies investigating the relationship with cognitive outcomes. All studies flnd
a positive association of both Influence and Proximity with affective outcome
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measures, usually measured in terms of subject-specific motivation.
Generally, effects of Proximity are somewhat stronger than effects of In-
fluence. In a study with Physics teachers and their students, Brekelmans
et al. (1990) found a clear relationship between Proximity and student moti-
vation for Physics. The higher the perception of Proximity, the higher the
motivation of the students. With more specific measures of students' subject-
specific motivation, other studies found positive relationships for helpful/
friendly and understanding behaviour with pleasure, confidence, effort, and
relevance of students (Brekelmans et al., 2002; Van Amelsvoort, 1999).

Strong and positive associations have also been demonstrated between
several interpersonal sectors, such as leadership and helpful/friendly, and
affective outcomes, whereas negative relationships have been found with ad-
monishing, dissatisfied, and, in most cases, strictness (Evans, 1998; Goh,
1994; Henderson, 1995; Rawnsley, 1997; Van Amelsvoort, 1999). The
weakest associations have been found between interpersonal behaviour and
confidence (Van Amelsvoort, 1999). Van Amelsvoort also demonstrated that
the association of interpersonal teacher behaviour with students' subject-
specific motivation is both direct as well as indirect via student motivation and
regulation processes.

Only a small number of studies have investigated the associations of
interpersonal teacher behaviour with student outcomes, taking into account
other perspectives on teaching (e.g., other teacher behaviour variables). Most
of these were done in Australia (Evans, 1998; Goh, 1994; Henderson, 1995;
Rawnsley, 1997), one study was found in the Netherlands (Van Amelsvoort,
1999). Some studies have found similar amounts of variance explained by
interpersonal teacher behaviour as compared to other teacher behaviours with
respect to examination scores (Goh, 1994; Henderson, 1995). One study,
investigating outcomes on a practical test, found a larger amount of variance
explained by interpersonal teacher behaviour (Henderson, 1995), whereas
another study found higher amounts of variance explained by other teaching
variables (Rawnsley, 1997). The amounts of variance shared by interpersonal
teacher behaviour and other teacher behaviours were rather low (less than 5%)
in all of the studies mentioned. This means that interpersonal teacher behav-
iour has a separate, distinctive relationship with cognitive student outcomes.
Studies investigating the relations of interpersonal behaviour simultaneously
with other teaching variables with affective outcomes, have found similar
amounts of variance explained as those investigating cognitive outcomes. Two
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Studies indicated similar amounts of variance explained by interpersonal and
other teacher behaviours (Henderson, 1995; Rawnsley, 1997) and one study
reported larger amounts of variance explained by interpersonal behaviour
(Goh, 1994). All three studies reported that much of the variance was shared
by all teacher behaviours, rather than explained by only interpersonal or other
teacher behaviours.

A small number of studies have investigated consistency of interpersonal
teacher behaviour across subjects (taught by different teachers). These found
significant differences between (foreign) language teachers and teachers of
other subjects. Generally, studies demonstrated higher amounts of influence
and lower amounts of proximity for language teachers as compared to their
colleagues of other subjects (Levy et al., 1992; Van Amelsvoort, 1999).

Research on the relationship between interpersonal teacher behaviour and
student outcomes displays fairly consistent results, but the studies are subject
to some limitations. First, with the exception of the Brekelmans et al. (1990)
study, none of the studies employed multilevel analysis techniques. Instead,
one-way analyses of variance (ANOVA), multivariate analyses of variance or
correlations were used to investigate associations. These analysis techniques
can provide useful information, but they usually overestimate effects found,
because they assume random sampling. In most studies, classes were sampled
as a whole, meaning that data were hierarchical in nature. Hox (1995,
following Muthen, 1994) argues that answers to questions of respondents in a
class may be more similar than those of students that are randomly sampled,
since students in a class have similar experiences and history and find
themselves in similar contexts. Ignoring this may lead to spurious correlations
or conclusions based on artificially high associations. Second, in most cases
the effects found were not corrected for covariates, such as student, teacher,
or class characteristics. In some cases, corrections were only limited to
(a small number of) other teacher behaviours. Again, this may have led to
overestimation of effects of interpersonal teacher behaviour on student
outcomes (Levy et al., 2003). Third, many of the studies operationalised
teaching in terms of the eight sectors of the model for interpersonal teacher
behaviour, whereas only a few used the two underlying dimensions of
influence and proximity. The interpersonal dimensions are preferable from a
research point of view, because they are (theoretically) independent and can be
used separately (whereas the eight sectors are interrelated), and because they
are less subject to reliability and validity problems (e.g.. Den Brok, Fisher,
et al., 2003).
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RESEARCH QUESTIONS

This study investigates the association between interpersonal teacher behav-

iour and EFL and Physics students' cognitive and affective outcomes.^ The

association is further investigated with two research questions:

1. What variance distribution between students, classes, and teachers is
present in EEL and Physics students' cognitive and affective outcomes?

2. How much variance in EEL and Physics students' cognitive and affective
outcomes can be explained by teacher interpersonal behaviour?

METHOD

Variables

Interpersonal Teacher Behaviour

Data about the perceptions of students on the teacher-student relationship have
been gathered by means of the Questionnaire on Teacher Interaction (QTI).

The Dutch version of the QTI consists of 77 items which are answered on a

Table 1, Number of Items and a Typical Item for the QTI-Scales,

Scale Number of items Typical item

DC Leadership
CD Helpful/friendly

CS Understanding

SC Student responsibility/freedom

SO Uncertain
OS Dissatisfied
OD Admonishing
DO Strict

10
10

10

9

9
11

9
9

S/he IS a good leader
S/he is someone

we can depend on
If we have something

to say s/he will listen
S/he gives us a lot

of free time in class
S/he seems uncertain
S/he is suspicious
S/he gets angry
S/he is strict

'Results describing the association between students' perceptions of teacher interpersonal
behaviour and student outcomes for the Physics data have been published elsewhere
(Brekelmans et al., 1990), However, in this study we reanalysed the data to optimise
comparison of results with the EFL data.
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5-point Likert scale. These items are divided into eight scaJes which conform
to the eight sectors of the model. Table 1 presents a typical item and the
number of items for each scale.

Several studies have been conducted on the reliability and validity of the
QTI. They have included Dutch (e.g., Brekelmans et al., 1990; Den Brok,
2001; Wubbels et al., 1985), American (Wubbels & Levy, 1991), and
Australian (Fisher, Fraser, & Wubbels, 1992) samples. Both reliability and
validity were satisfying.^

Each completed questionnaire yields a set of eight scale scores. Scale
scores of students from the same class are combined into a class mean. In the
study presented in this chapter we analyse the teacher-student relationship on
the basis of dimension scores. To summarise the scale scores by means of
dimension scores we use linear combinations of the scale scores.^ We
designate the two linear combinations of the eight scores as an Influence score
and a Proximity score. The higher these scores are, the more dominance or
cooperation is perceived in the behaviour of a teacher.

Reliability was computed for each of the scales of the QTI: multilevel X
(Snijders & Bosker, 1999) and Cronbach's a for data aggregated to the class
level. Cronbach's a represents consistency across items, whereas multilevel X,
represents consistency across groups of students. The results are presented in
Table 2.

Reliability coefficients (both X and a) are very high (around .90). The
reliability of the scales Giving Responsibility/Freedom (SC) and Strict (DO)
are somewhat lower, and the reliability of the scale Understanding (CS) is
somewhat higher.

^The homogeneity of each of the eight groups of items was considerable. The internal
consistencies (Cronbach's a) at class level are generally above .80. The agreement between the
scores of students in a single class met the general requirements for agreement between
observer scores. The mean of the internal consistencies was .92 (Cronbach's a; students' scores
in one class were considered as repeated measures). Factor analyses on class means and
LISREL analyses (Den Brok, 2001; Den Brok, Levy, Wubbels, & Rodriguez, 2003; Wubbels &
Levy, 1991) determined that the two-factor structure did indeed support the eight scales.
Brekelmans et al. (1990) demonstrated that both factors explain 80% of the variance on all the
scales of the Dutch QTI. Similar results were obtained for the American version (Wubbels &
Levy, 1991).

^To this end the eight scores are represented as vectors in a two-dimensional space, each
dividing a section of the model of interpersonal behaviour in two and with a length
corresponding to the height of the scale score. We then compute the two coordinates of the
resultant of these eight vectors.
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Table 2. Reliability, Multilevel X and Cronbach's a (Class Level) of the QTI.

Scale

DC
CD

CS
SC

SO

OS
OD

DO

Physics sample

X

.93

.90

.88

.85

.93

.86

.89

.89

a

.94

.96

.97

.84

.90

.91

.90

.88

EFL sample

X

.95

.94

.93

.90

.94

.92

.93

.94

a

.94

.97

.98

.91

.93

.92

.94

.92

Note. See Figure 1 for the meaning of the scales.

Table 3. Intraclass Correlations of the QTI-Scales.

Scale Physics sample EFL sample

DC .56 .46
CD .47 .55
CS .42 .47
SC .36 .41
SO .57 .41
OS .37 .40
OD .45 .42
DO .45 .41

Note. See Figure 1 for the meaning of the scales.

With Mplus (Muthen & Muthen, 1999) intra-class correlations ofthe scales
were computed. The intra-class correlations, which indicate what amount of
variance of the QTI is located at the between level, are listed in Table 3.

With respect to the discriminant validity, we calculated and found the
percentages of variance at the between level (teacher-class level) to be
between 36 and 57 for the Physics teachers' data and between 40 and 55 for
the English teachers' data. These percentages are rather high compared to
other instruments that measure perceptions of people or objects in clustered or
interdependent situations (see also Wubbels & Levy, 1993).

Construct validity of the QTI was investigated by subjecting the scale
scores to a multilevel factor analysis using Mplus. In these analyses, a model
was fitted that assumed the eight sectors of the QTI to be ordered in a circle
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and to be represented by two independent dimensions. Model fit statistics for
EFL were: Chi-squared = 72.15 (with df= 13; p = .00); CFI = .99; TLI = .94;
RMSEA = .O6 and SRMR = .O4; for Physics: Chi-squared = 50.59 (with
df= 13; p = .00); CFI = .98; TLI = .91; RMSEA = .08 and SRMR = .04.
Whereas model fit was satisfactory in terms of CFI, TLI, and SRMR, RMSEA
indicates that further improvement is possible. Moreover, the outcomes
suggest that sectors are not equally distributed over the circle and equally
distanced to the circle center. The factor loadings resulting from this model
are presented in Table 4, and they are graphically displayed in Figure 2. As can
be seen, the factor loadings more or less follow a circular ordering, but they
are clearly not equally spaced in the circle. To investigate the consequences
of these dislocations for the two interpersonal dimensions (Influence and
Proximity), we computed correlations between dimension scores based on the
theoretical structure (as displayed in Fig. 1) and scores based on the empirical

structure (as displayed in Fig. 2,"* and using the factor loadings of Table 4).
Correlations were very high for both datasets: .989 (Infiuence) and .998
(Proximity) for Physics; .987 (Infiuence) and .999 (Proximity) for EFL. These
outcomes provide partial support for the Model of Interpersonal Teacher
Behaviour and suggest using the two dimension scores, rather than the eight

Table 4. Factor Loadings for the Unequally Spaced Circumplex Model.

DC
CD

CS

SC
SO
OS
OD

DO

Note.

Physics

Factor 1

LOO
.36

.09
-.37

-1.00
-.14
-.04

.40

sample

Factor 2

.35
1.06

LOO
.58
.11

-.83
-.86
-.63

See Figure 1 for the meaning of the scales.

Factor 1

LOO

.25

.02
-.44

-LOO
-.05

.25

.56

EFL sample

Factor 2

.56
1.15

LOO
.53

-.16
-.73
-.78
-.58

''Theoretical factor scores on Influence and Proximity were computed as follows:

Influence = (.92 * DC) + (.38 * CD) - (.38 * CS) - (.92 * SC) - (.92 * SO) - (.38 * OS) +
(.38 * OD) + (.92 * DO); Proximity = (.38 * DC) + (.92 * CD) + (.92 * CS) + (.38 * SC) -
(.38 * SO) - (.92 * OS) - (.92 * OD) - (.38 * DO).
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sector scores, in establishing the relationship between interpersonal teacher

behaviour and students' outcomes.

Student Outcomes

One difference between the two studies is the measurement of the outcome
variables. The Physics dataset included a cognitive problem-solving test with
23 multiple choice questions, and the English sample contained a reading
comprehension test with 20 items. In both cases, item scores were trans-
formed into dichotomous variables (right/wrong categories). Reliability of
both tests was sufficient: the KR-20 was .82 for EFL, and it was .65 for
Physics. To obtain similar scale scores, test scores were transformed into a
new variable with a range between 0 and 10. Also, slightly different instru-
ments had been used to determine affective outcomes. Affective outcomes
were measured in terms of students' subject-specific motivation (Clement,
Dornyei, & Noels, 1994; Gardner & Lambert, 1972; Gardner & Maclntyre,
1993). The instrument for Physics consisted of 30 items (e.g., Brekelmans
et al., 1990) and included five aspects: pleasure (a = .91), confidence
(a = .91), effort (a = .85), relevance (a = .91), and structuredness (a = .86).
Because structuredness was not part of the EFL motivation instrument, it was
not used for the present study. The instrument for EFL consisted of 32
items and four aspects: pleasure (a = .87), relevance (a = .71), confidence
(a = .86), and effort (a = .69). Confirmatory factor analyses on both instm-
ments (Den Brok, 2001) indicated that the four aspects should be regarded
as four separate, though interrelated, aspects, rather than as four elements
of one higher order motivation variable. Therefore, in subsequent analyses,
the four motivation elements were treated separately. Scale scores of both
motivation instruments were transformed into new variables with a range
between 0 and 1.

Other Variables

It was decided to include several covariates into the analyses, based on their
existence in both datasets. One covariate was students' average report card
grade (based on a number of subject grades), which provided an indication
for students' success in school and their (prior) knowledge. In the study by
Brekelmans et al. (1990), a mean report card grade was computed by
averaging report card grades of three subjects (Math, Biology, and Physics)
and transforming these into a standardised variable (mean 0.0 and standard
deviation 1.0). A similar variable was created in the EFL sample by averaging
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(and afterwards standardising) report card grades for Dutch, Math, and

English. Other variables included in the analyses were:

- student gender and the percentage of boys in the class;

- class size;
- the number of lesson minutes per week (information was gathered by ask-

ing teachers a number of questions regarding lesson length and frequency);

- school type;

- teacher gender;
- teacher experience.

Student gender and teacher gender were transformed into sets of dummy
variables. For school type, two dummy variables were created, one variable
contrasting intermediate general education (called HAVO) with lower general
education (called MAVO or VMBO), another variable contrasting pre-
university education (called VWO) with lower general education. Further-
more, it is of interest to note that in the Physics sample only half of the
students of each class^ were asked to complete the QTI (Questionnaire on
Teacher Interaction), as this study was conducted in co-operation with a large-
scale intemational study (SISS). In the EFL sample, all students completed
the QTI.

Respondents

For the Physics sample, 826 students (43 teachers with 43 classes from 43
schools) were included in the analyses. The EFL sample consisted of 941
students (32 teachers with 52 classes from 21 schools). Students were only
included in the analyses if they had a complete set of data on all of the
variables relevant in the analyses. In Table 5 both samples are described on the
covariates that were included in the study.

From Table 5, it can be seen that gender distribution is roughly equal in the
Physics sample. Further, it appears that most classes belong to the lower
general education (MAVO) type, followed by the pre-university type (VWO).
Most of the Physics teachers are males, with an average of 12 years of
experience (range of experience lies between 4 and 30 years) and full

^From a generalisability study (Shavelson, Webb, & Burstein, 1986) it was concluded
(Brekelmans et al., 1990) that the QTI should be administered to at least 10 students in a class
for the data to be reliable. The QTI does not need to be administered more than once per year,
since interpersonal style remains relatively stable.
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Table 5. Sample Characteristics for Physics and EFL.

Student

Class

Teacher

School

Covariate

Student gender

-Male

- Female

School type"

-MAVO
-HAVQ
-VWO

Teacher gender

- Male
- Female
Teaching certificate
- First degree
- Second/third degree
- No certificate
Mean experience

Mean contract size

Denomination of the school
- Public
- Protestant

- Catholic
-Other

Physics sample

53%
47%

7%
46%

18%
29%

97%
3%

45%
54%

1%

12 years
27 hr

21%
34%

38%
7%

EFL sample

47%

53%

10%

23%
25%
42%

45%
55%

43%
49%

8%
16 years

24 hr

43%
19%
26%
12%

Note. "The % of combination groups of school types is displayed on the first line. In the
analyses, combination groups were added to the highest school type of their combination.
MAVO = lower general education; HAVO = intermediate general education; VWO =
pre-university education.

appointment (the maximum number of teaching hours is 28). Teachers are
equally distributed in terms of license.^ Most of the classes are in Protestant
or Catholic schools. The EFL sample is also equally distributed in terms of
student gender and teacher license. On average, teachers have 16 years of
experience and also have full appointments. However, teacher gender is more
equally distributed for EFL than for Physics. Another difference between the
two samples is that in the EEL sample more classes are pre-university (VWO)
classes. Also, a relatively large proportion of the EEL classes go to public

'̂ With a second degree, teachers in The Netherlands are only allowed to teach the first 3 years of
secondary education; with the first degree, one may teach all education types and all years.
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Table 6. Means and Standard Deviations on Outcome and Teaching Variables.

425

Variable

Cognitive test
Pleasure
Relevance

Confidence
Effort
Influence (DS)

Proximity (CO)

Physics

Mean

7.53
.52
.57

.50

.38

.19

.36

sample

SD

1.22

.13

.08

.10

.09

.36

.50

EF'L sample

Mean

7.31
.58
.73

.70

.49

.29

.53

SD

1.99

.09

.07

.07

.06

.31

.46

Note. Cognitive test scores range between 0 and 10, pleasure, relevance, confidence, and effort
between 0 and 1, and influence and proximity between —3 and +3.

schools. Table 6 provides descriptive data on the outcome and interpersonal
teacher behaviour variables in both samples.

Physics students on average score about 75% on the cognitive test, while
they display medium subject-specific motivation in terms of pleasure,
relevance, and confidence. They score below medium on effort. Furthermore,
Physics teachers are perceived as somewhat dominant and co-operative,
although there are large differences between teachers in terms of the latter.
EFL students on average score 73% on the cognitive test and are medium
motivated in terms of pleasure and effort. EFL students experience high
amounts of relevance and confidence. EFL teachers are perceived as some-
what dominant and co-operative. Compared to Physics, EFL teachers are
perceived as more co-operative and slightly more dominant.

Analyses

Three multilevel models were fitted for each outcome measure in both sam-
ples, an empty model, a covariate model, and a model that included interper-
sonal teacher behaviour and/or interactions between interpersonal behaviour
and other variables {teaching model).

The empty model was formulated to obtain raw estimates of variance at
the different levels of the data. For the covariate model, all covariates were
entered: average report card grade (as class mean and deviation of a student
from the class mean), student gender, school type, teacher gender, teacher
experience, percentage of boys in the class, the number of lesson minutes per
week, and class size. Only variables with significant effects were retained in
the analyses. Because of the absence of measures for prior achievement and
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motivation, or for intelligence, the effects found in this study will probably be
somewhat overestimated.

In the teaching models, teacher influence and proximity were entered, as
well as interactions of these two dimensions with student or teacher charac-
teristics (especially gender and report card grade). The interpersonal teacher
behaviour variables were aggregated to the class mean and entered at the
class level in the analyses. Two-level models were used in the analyses, with
teacher-class combinations acting as the highest level. Analyses were con-
ducted with MLN for Windows.

RESULTS

In this section, we report on the outcomes of the multilevel analyses. Results
are reported separately for achievement (cognitive outcomes) and pleasure,
relevance, confidence, and effort (affective outcomes). Each section discusses
variance distribution (research question 1), as well as (statistical) effects of
interpersonal teacher behaviour (research question 2). The tables report
standard regression coefficients, and in the text we report effect sizes^ of
variables, in order to compare them with each other (Appendix A contains all
the effect sizes of the teaching models).

Achievement

Outcomes of the empty model show that for EFL a large amount of variance in
achievement is located at the teacher-class level, and that this amount is
moderate for Physics (45.3%^ vs. 20.0%). These differences in variance
distribution between the two samples remain after correction of achievement
for student and class characteristics, leaving 4.9% of the unexplained variance
at the teacher-class level for the Physics sample and 18.4% for the EFL sample
(see Table 7). Thus, after correction for covariates, differences between
teacher-class combinations are more than twice as large in the EFL sample as
in the Physics sample.

^The effect size is reported in terms of the standardised regression coefficient, which can be
obtained with the formula (Cohen, 1969): standardised coefficient = coefficient * (standard
deviation independent variable/standard deviation dependent variable).
^This percentage of class-level variance is very high, compared to other studies (e.g., Reynolds,
1995).
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Interpersonal teacher behaviour only is significantly related with performance
in the Physics sample, but has no significant association with performance in
the EFL sample. Higher dominance relates to higher cognitive outcomes for
Physics. The effect size for Influence can be regarded as moderate (see
Appendix A). A difference ofone standard deviation in Influence corresponds
to half of the differences between school types, and to half of the difference in
achievement between boys and girls. No association was found between
Physics teachers' Proximity and their students' cognitive outcomes. For the
EFL sample, no significant relations were found. However, an interaction was
found between Proximity and individual mean report card grade. Thus, EFL
students with co-operative teachers according to mean student perceptions and
high mean report card grades outperformed other students. As can be
expected, percentages of explained variance at the teacher-class level by
interpersonal teacher behaviour variables or their interactions are higher in the
Physics sample (14.7%) than in the EFL sample (3.5%).

Pleasure

As can be seen in Table 8, many differences exist between the Physics sample
and EFL sample with respect to pleasure. Differences between classes in
pleasure are much more important in the Physics sample than in the EFL
sample (31.6% of the variance is located at the teacher-class level in the
Physics sample vs. 13.5% in the EFL sample), even after correction for
covariates (25.0% of the unexplained variance vs. 11.1%) and entering of
teacher behaviour variables (8.3% of the unexplained variance vs. 5.9%).

When looking at teacher behaviour, teacher Proximity is important for
pleasure in both the Physics and EFL samples, although its association is
slightly stronger in the Physics sample (see Appendix A). A gain of one
standard deviation in Proximity is three times stronger than the difference in
pleasure between boys and girls in both samples. Apart from that. Influence
is also important for pleasure in the Physics sample, but not for pleasure in
the EFL sample. In terms of standardised effects (Appendix A), the effect
of Influence is only less than a quarter of that of Proximity. Interpersonal
behaviour explains two thirds of the class-level variance for Physics and 40%
for EFL.

Relevance

For relevance, a reversed picture in terms of variance distribution is found as

for pleasure (see Table 9). Differences between teacher-class combinations in
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perceived relevance are somewhat larger in the EFL sample than in the
Physics sample (14.3% vs. 9.1%) and these differences remain in the covariate
and teaching models.

As can be seen from the empty model, students on average rate relevance
higher in the EEL sample than in the Physics sample. Interpersonal teacher
behaviour only has an association with perceived relevance in the Physics
sample, but not in the EEL sample. For Physics teachers. Influence and
Proximity both have a positive association with the level of student relevance.
The effect of Influence is slightly larger than that of Proximity in terms of its
standardised effect size for relevance (Appendix A). A gain of one standard
deviation in Proximity results in a difference that is almost equal to the
difference in relevance between boys and girls. Its effect is similar to that of
average report card grade or gender distribution within a class. Interpersonal
teacher behaviour explains a fair amount of variance at the teacher-class level
(33%) in Physics.

Confidence

Similar distributions of variance can be found for the two samples with respect
to confidence. Although amounts of variance in confidence at the teacher-class
level are twice as large in the Physics sample as in the EFL sample (11.5 vs.
5.4%) - and remain so after correction for covariates and interpersonal teacher
behaviour - similar variables account for variance (see Table 10).

On average, students in the EFL sample have more confidence than those in
the Physics sample (see empty model of Table 10). In both samples. Influence
and Proximity are significantly associated with confidence. More teacher
dominance is associated with less student confidence, while more teacher
Proximity is associated with more student confidence. A gain of one standard
deviation in Influence results in a difference in confidence that is twice as large
in the Physics sample as in the EFL sample (Appendix A). It should be noted
that the effect size for Proximity is nearly equal in both samples. Also, the
effect for Proximity is similar to that of student gender, but much smaller than
the effect of report card grade. Thus, the teacher's behaviour is stronger
related with the confidence of students in the Physics sample than in the
EFL sample. An additional interaction effect between average (class) mean
report card grade and Influence was found in the EFL sample. Students in
EFL classes with higher average mean report card grades and more dominant
teachers have less confidence than students in other classes. Another inter-
action effect was found between student gender and Proximity in the Physics
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IO O O

Ov O oo
»o en ^
o o o

en

CN

cN_ t-; vH OS q
O\ CN od od CT\
00 O ^

I

t
O o CN

CT\
OC

i

en
O
t

-8

en
o

1

OS

OS
00

T

00

00
en
1

1

en'

en

od
en

CN

CN

q
od
en
<N

1

••3

u
a
l

•a

iv
i

"a
c
II
II

U
C

se
l

ca
X>

II

'̂

B

-s
II

t.H

O
• o

od
00

I
•S -H

g|go

O

I

B

•a

oo O M

CN

I

B •«

« 5?



INTERPERSONAL TEACHER BEHAVIOUR AND STUDENT OUTCOMES 433

p-i

•a
B
3

B
u

I

-a
a

S

Q
a
o

Oi

C3
O

'S
60

u

1
W

•a
o

B
ca

Cl.

I I

— CN vo

o o o Ci <=> a

oo o

o o 00

<N

0C3 en

CN "O
VO —
00

I

CN

en

?

o
o q q

CN od I

OS

VD
CN

00
I

CN e n 00
' ^ ^ t ^
en -H o >o r-- 00

od en r-̂
VO CN

q q
CN od I
ON

CN'

OS

cn
en

lO
q
en
IO
CN

^ •?

3
C

CS

C C
O 1)

U O
8-

Q U ^ U W

3 8

3

|
U 60

SC .2CN rtl
I Q

o

o «J

ft 2

u .3
E CJ

S2 O

.o •a
II 8
u a

T360 ."S

II
i l l
o ...

-a .id
B U
u u
O 5

I



434 PERRY DEN BROK ET AL.

sample. This interaction indicates that girls in Physics classes with more
co-operative teachers have more confidence than boys. On the whole, more
teacher-class level variance is explained by interpersonal teacher behaviour in
the EFL sample (50%) than in the Physics sample (about 15%).

Effort

Similar amounts of teacher-class level variance in effort are found in the
Physics and EFL samples (see Table 11). In both samples, these amounts of
unexplained variance are about 7%, and about 4.5% after correction for
covariates and teacher behaviour. As can be seen in Table 11, ratings for effort
are on average higher in the EFL sample than in the Physics sample.

Teacher Proximity and Influence are both positively associated with effort
in the Physics sample as well as in the EFL sample. The effect of Influence is
similar in the Physics and EFL samples (Appendix A), while the effect of
Proximity is almost twice as large in the EFL sample as in the Physics sample.
Although the associations with interpersonal behaviour are similar in both
samples, more variance is explained at the teacher-class level in the EFL
sample than in the Physics sample. In the EFL sample, 50% of the teacher-
class variance is explained by introducing Influence and Proximity in the
models, whereas hardly any variance is explained in the Physics sample.

DISCUSSION AND CONCLUSION

The results of this study show that variance in outcomes is distributed equally
over the student and teacher-class levels for both samples with respect to
effort, while the other affective outcomes and achievement show differences
in variance decomposition. More variance is located at the teacher-class level
in the Physics sample than in the EFL sample with respect to pleasure and
confidence, and smaller amounts at the teacher-class level are found for
achievement and relevance. This means that teachers in the Physics sample
seem to make a bigger difference than teachers in the EFL sample for their
students' pleasure and confidence, whereas they seem to have less impact on
achievement and relevance.

Relations of interpersonal teacher behaviour are different with cognitive
and affective outcomes: Proximity has a strong positive relation with students'
subject-specific motivation, but it has no association with students' cognitive
test scores. Moreover, the associations between interpersonal behaviour and
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cognitive outcomes are much smaller - both in terms of effect sizes and
percentages of explained variance - than they are with students' subject-
specific motivation. This finding corresponds with earlier Dutch research
(Brekelmans et al., 1990, 2002; Den Brok, 2001). The associations show that
students' perceptions of the cooperativeness of their teachers are very
important for their own motivation, though less important for achievement.

Effects of interpersonal teacher behaviour are also different in the Physics
and EFL samples: whereas teacher Influence has no association with cognitive
test scores in the EFL sample, it is (slightly) positively related to test scores in
the Physics sample. Also, Influence is related positively to pleasure, relevance,
and effort in the Physics sample, whereas it is only related to effort in the EFL
sample. Influence is negatively related to confidence in both the Physics and
EFL samples, though stronger in the latter sample. Finally, interpersonal
behaviour explains more variance in effort and confidence in the EFL sample,
whereas it explains more variance in pleasure, relevance, and test scores in the
Physics sample. It is possible that these differences to some degree reflect
differences in nature between subjects. English teachers may have less effect
on their students' achievement, pleasure, or relevance compared to Physics
teachers, because students often have much opportunity to practice the
language outside the classroom, for example by watching television at home,
surfing the internet, or listening to the radio. Students often have less
opportunity to occupy themselves with the content of Physics after school.
Moreover, in English lessons, teachers often use tasks consisting of many
small subtasks requesting direct correction (for example, speaking or writing
sentences or words), which may have led to higher dominance scores and less
variance in dominance for the EFL sample as compared to the Physics sample.
Of course, the above explanations remain speculative, as they have not been
investigated explicitly.

The finding that certain teacher behaviour may have different effects in
one subject sample as compared to another, or for one outcome measure as
compared to another, is also in line with earlier findings by effectiveness
researchers (Luyten, 1994, 1998; Reynolds, 1995). It may provide some
support for the assertion that instability of school effects in terms of subjects
and/or outcome types probably finds its origin in mechanisms that are located
at the teacher or teacher-class level.

Unfortunately, the study suffered from a number of limitations. First, the two
samples studied were completely independent: for example, they consisted of
different schools, teachers, and students. This prevented us from directly
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investigating stability of interpersonal effectiveness across subjects. Future
research, investigating the relationship between interpersonal behaviour and
student outcomes for different subjects within the same school or with teachers
teaching multiple subjects, could shed light on this issue. Another limitation
was the fact that models mainly focused on associations between teaching and
student outcomes. The models lacked prior achievement or motivation and
therefore the "added value" of the teacher (interpersonal behaviour) was not
investigated. The number of covariates included in this study was limited,
because the two samples shared only a small part of their (original) variables.
This was caused by the fact that the samples were gathered with an interval of
more than 10 years between them and were both part of larger studies, initiated
for different reasons. The lack of certain covariates, such as prior outcomes,
may have led to overestimation of the strength of relationships between
interpersonal teacher behaviour and outcomes. Preliminary analyses on the
EFL data including such covariates seem to confirm this: The effect of
interpersonal behaviour reduces and becomes nonsignificant for achievement,
whereas it slightly reduces for affective outcomes (though remaining
significant) (Den Brok, 2001). A third limitation was the fact that interpersonal
behaviour was the only teaching variable included in the models. Again, this
may have led to overestimation of the effects of interpersonal teacher
behaviour. However, preliminary analyses again indicate that this behaviour
remains important after other behaviours have been added to the models (Den
Brok, 2001), a finding that is in line with prior research (Goh, 1994; Henderson,
1995; Rawnsley, 1997). Fourth, whereas the study investigated associations
between (students' perceptions of) teacher behaviour and student outcomes,
these investigations did not include structural models. Future research could
employ such structural analyses, thereby establishing the strength and
directions of relationships between variables. Fifth, the number of teachers
included in both samples is relatively small, and prevents us from
distinguishing more than two levels in the analyses. Research with larger
samples and more levels of analysis is needed in the future. Such research could
also shed light on the stability of teaching and teaching effects across classes of
the same teacher, as well as differences in teaching effects across schools.
Moreover, other subjects could be included in such samples.

This study measured teacher behaviour in terms of students' perceptions

of their teachers interpersonal behaviour. Brekelmans and colleagues (1990)
investigated links between teachers' (self-)perceptions of interpersonal
behaviour and student outcomes for Physics, but hardly found any significant
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associations. Their study also showed considerable differences between
students' and teachers' perceptions of interpersonal behaviour, a finding that
has been replicated in many other studies using the QTI, as well as with other
teacher behaviour questionnaires (Den Brok, Bergen, & Brekelmans, 2003).
Future research could investigate if a link exists between teachers' (self-)
perceptions of their interpersonal behaviour and student outcomes and verify
the findings by Brekelmans et al. (1990) for other subjects and samples.

Of course, students' perceptions could be linked to observational data
typically gathered in effectiveness research, such as leaming time, opportunity
to leam, direct instmction, et cetera. Such research may help to uncover
interesting associations and determine the nature and importance of the
teacher-student interpersonal relationship for other effectiveness factors.

The outcomes of our study show important associations between inter-
personal teacher behaviour and student outcomes: it explains between 14.7
and 67% ofthe class-level variance in a Physics sample and between 3.5 and
50% of the class-level variance in an EFL sample. This suggests that it may be
a very relevant variable for effectiveness researchers. There may be an ad-
ditional reason for effectiveness researchers to include interpersonal teacher
behaviour in their models. Research from cross-national studies (Den Brok,
Fisher, et al., 2003; Wubbels & Levy, 1991) and cross-cultural studies (Levy
et al., 2003) using the Questionnaire of Teacher Interaction (see also Den
Brok, Levy, Rodriguez, & Wubbels, 2002) indicates that the instmment and
model are cross-culturally valid. This opens up opportunities for researchers
to use it in large-scale intemational effectiveness studies, like TIMMS.
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